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HISTOCHEMICAL AND IMMUNOCYTOCHEMICAL 
LOCALIZATION OF LIPIDS AND PROTEINS IN FRESH, UNFIXED 
TISSUES OF THE OLIVE SEED BY CLSM. 
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Standard procedures of sample preparation for microscopic analyses include in most
cases fixation, embedding in appropriate resins and sectioning steps. Otherwise, the use
of confocal laser scanning microscopy represents an extremely useful alternative in
biological analyses, mainly because of the possibility of biological samples observation 
without major manipulations of the sample, which may damage or alter its structure as 
well as its chemical composition or properties. We have used small, fresh, unfixed 
samples of cotyledons from in vitro-germinating olive seeds. Cotyledons were hand-
sectioned using a scalpel and subjected to two types of histochemical determinations: 
Cotyledon slices were incubated for 10 minutes in a solution containing
0.05mg/ml Nile Red dissolved in citifluor-glycerol (antifading agent), and observed in a 
Nikon C1 confocal microscope fitted with a Ar-488 laser. The Nile Red solution let us
to detect and precisely localize the whole pool of lipids in the cells of the examined 
organs. Oil bodies present in the cytoplasm of the cotyledon cells were positively
stained. Lack of staining in other structures like protein bodies or the nuclei of the 
analyzed cells strongly suggested that the staining was highly specific. These results
were also confirmed using sections of standard-prepared samples at light microscopy.
Seed Storage Proteins (SSPs) of the 11S-type [1] were detected in the olive
cotyledon slices by using an immunocytochemical approach: the slices were treated 
with an antibody to 11S proteins diluted in blocking solution (1% bovine serum
albumin in PBS) for 1h. After washing in PBS, the slices were treated with an anti-
rabbit Ig-G antibody conjugated to Alexa-488 diluted in blocking solution, washed
again and observed in a Nikon C1 confocal microscope fitted with an Ar-488 laser. The 
fluorescence signal indicated the presence of S11 proteins, which were exclusively
located in protein bodies within the cytoplasm of the cells. No fluorescence was
detected in oil bodies, nuclei, or parallel sets of slices treated as described, although
omitting the primary antibody (negative control), therefore verifying the specificity of 
the reaction. These results were also confirmed by using standard immunofluorescence 
procedures on semi-thin sections of fixed and embedded olive cotyledons. 
Minimal processing of the samples, together with CLSM imaging offered a 
number of advantages, which are discussed: to start with, organelle dynamics can be
observed (i.e. cytoplasmic movements of oil bodies throughout time-lapse procedures).
Furthermore, it allowed further experimental designs (i.e. digestions by using lipases or
proteases, or additional tissue culture of the stained tissue slices). Multiple labeling was 
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also applied to the samples in order to simultaneously detect both lipid and protein 
bodies. Finally three-dimensional reconstruction of the tissue structure was easily
performed by using the confocal facilities. The use of other vital stains is currently
being assayed.
This work was supported by research projects P06-AGR-01719 (Andalusian 
Regional Government) and BFU2008-00629 (Spanish MCyT). 
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Figure 1: CLSM optical section 
of fresh olive cotyledon after 
incubation with Nile Red. The 
cytoplasm of the storage cells is 
filled with numerous fluorescent 
small lipid bodies (arrows) 
which surround the unstained 
protein bodies (PB).
Figure 2: CLSM optical section 
of fresh olive cotyledon after 
immunolocalization of the 11S 
Seed Storage Protein. Protein 
Bodies (PB) display intense 
fluorescence. Lipid bodies are 
unstained. 
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